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Successful implementation of technology using self-forming semiconductor Quantum Dots (QDs) 

has already demonstrated that temperature independent [ 11 Dirac-delta density of states [2] can be exploited 

in  low current threshold QD lasers [3] and QD infrared photodetectors [4]. The possibility of using coupled 

quantum dots in the fabrication of cellular automata [5] might revolutionize computation technologies. 

Another technologically interesting application which is particular to self-assembled quantum dots would 

makes use of the naturally large broadening (inhomogeneoushomogeneous) ratios observed in their 

photoluminescence (PL) spectra, an ideal feature for frequency domain high density optical memories [6] .  

Minimizing the impact of radiation induced degradation in optoelectronic devices is important for several 

space applications, and protons in particular, pose a particularly severe threat to both planetary and Earth- 

orbiting spacecraft. Here we compare the photoluminescence (PL) emission from equivalent InGaAdGaAs 

Quantum Well (QW) and QD structures after controlled irradiation with 1.5 MeV. Our results show a 

significant enhancement in radiation tolerance with three-dimensional quantum confinement. 

Some additional radiation induced changes in photo-carrier recombination from QDs include a slight 

increase in PL emission with low and intermediate proton doses, which are tentatively attributed to 

reduction of the phonon bottleneck by defect assisted phonon emission [7]. Additional relaxation paths 

181 for thermalization of carriers trough deep level defects introduced by displacement damage might 

enhance the luminescence emission from QDs. The impact of some of these findings in different space 

relevant nano-technologies is examined. 
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